Background Maternal and child health status in the Martuni region of Gegharkunik marz, Armenia, precipitously declined following Armenia's independence in 1991.
Introduction
The Republic of Armenia is a mountainous and land-locked country located in the southern Caucasus. Like other former Soviet Republics, Armenia experienced the deterioration of its entire health care system following independence in 1991 (American University of Armenia Center for Health Services Research and Development 2002). Socio-economic difficulties have negatively impacted the health status of the population, including maternal and child health. For example, malnutrition in children under age 5 is a significant problem in Armenia, with 13% stunted (chronic malnutrition), 3% severely stunted, and 2% wasted (severe malnutrition) (National Statistical Service of Armenia et al. 2001) . Of concern, the burden of malnutrition is increasing, with significant disparity across regions, ranging from a low of 8% to a high of 32% (United Nations World Food Programme et al. 2000; National Statistical Service of Armenia et al. 2001) . One of the most impacted areas is the Martuni region of the Gegharkunik marz (Lutz 2001 ; National Statistical Service of Armenia et al. 2001) . This region, located in northeastern Armenia, is centred along the southwestern shore of Lake Sevan.
The Integrated Management of Childhood Illnesses (IMCI) is a global WHO/UNICEF strategy to combat the leading causes of morbidity and mortality of children under age 5, using an integrated approach that involves improved case management in combination with immunization, nutrition and maternal health promotion efforts (World Health Organization 1999a; Lutz 2001) . It is a flexible strategy that can be easily modified according to a country's needs, socio-economic status and health conditions (World Health Organization 1999a, b) . IMCI promotes provision of quality services, development of system capacity, and appropriate care-seeking and health promotion behaviours (World Health Organization 1999a) .
The IMCI intervention
The Armenian Ministry of Health (MOH) included IMCI in its national policy in 1999, and in 2001 clinical IMCI training for practitioners was conducted at three pilot sites, including 42 providers from the Martuni region of Gegharkunik marz (Lutz 2001 ; American University of Armenia Center for Health Services Research and Development 2002) . In 2003, the American Red Cross (ARC) and the Armenian Red Cross Society (ARCS) sought to further improve maternal and child health and nutrition practices by expanding the clinical IMCI activities to include the community and household training component (Lutz 2001 The community-based peer health educators counselled and educated approximately 5000 caretakers of children under age 5 in the community about key nutrition and health practices and proper referral practices. The peer health educators provided in-home counselling sessions (2 hours over the course of a week) for pregnant and lactating women and group health education classes for new parents (typically one 2-hour session). In addition, 800 teachers were trained on IMCI topics and STI/AIDS prevention for inclusion in classroom curriculum and school practices. The peer health educators also served as community resources for further follow-up and advice, with the master trainers (primary care physicians from the region trained in both community and clinical IMCI) providing second-level and referral support.
A media awareness campaign complemented these education efforts using posters, brochures and regional television and radio spots (Lutz 2001) . The print media included two educational booklets for mothers, a brochure distributed to the general public describing the programme and providing key IMCI information, and a poster promoting 16 key IMCI practices in primary care facilities, schools and kindergartens. Television spots, eight in all, were shaped using focus groups of young mothers, and addressed key knowledge and practice deficits and promoted awareness of the home-based visits and group health education activities. The messages aired concurrently with the peer health education programme. Promotional materials with key messages and images such as puzzles, bibs and notepads were distributed at health centres, schools and kindergartens.
The Center for Health Services Research and Development of the American University of Armenia was contracted to evaluate the ARC/ARCS programme.
Evaluation
There is renewed interest in the utilization of community health workers to support child survival programmes. While
KEY MESSAGES
The community IMCI programme had a significant impact on both knowledge and practice.
The success of the community IMCI programme demonstrates the value of community-based health promotion in Armenia.
The Armenian experience and expertise could be readily adapted for use in other post-Soviet countries. community health workers are not a panacea for weak health systems, they can substantially contribute to case management of childhood illnesses and delivery of preventive interventions such as immunization, promotion of healthy behaviour and mobilization of communities (Haines et al. 2007) . The evaluation of such interventions is scarce, yet crucial to document the successes and lessons learned, and to serve as a basis for community implementation at scale (Winch et al. 2002; Huicho et al. 2005; Haines et al. 2007) .
ARCS identified 10 key indicators sensitive to the programme interventions, but recognized that several indicators would not necessarily be sensitive within the limited (7-month) follow-up period. These 10 indicators and their measures are presented in Table 1 . In sum, these indicators were selected to answer two evaluation questions: (1) was the community IMCI intervention in Martuni effective in increasing mothers' knowledge, attitudes and practices related to child health and development?, and (2) were changes in knowledge, attitudes and practices related to mothers' exposure to the campaign? Due to programmatic limitations (the American Red Cross closed its delegation office in Armenia), the planned 3-year project was discontinued after only 1 year. Consequently, the timeframe for the impact evaluation was also limited.
Methods
The programme evaluation utilized a pre-post independent samples design. Respondents were selected using a weighted Respondents at baseline and follow-up were demographically similar to each other and to the population from which they were drawn (e.g. no statistical differences among any sociodemographic variables). The follow-up sample, as expected, included only a few (3%) respondents from the baseline. The respondents' average age was 23 years. The mean age of the respondents' youngest child was 9.7 months, with 56% reporting their youngest child was male.
The interviewer-administered questionnaire, modified from the KPC2000þ Rapid Core Assessment Tool on Child Health (CATCH) and select detailed modules (Espeut 2001), addressed anthropometry, maternal and newborn care, breastfeeding and nutrition, child immunization, integrated management of childhood illnesses, HIV/AIDS, men's participation in care of children, and water/sanitation. The follow-up interview included items assessing exposure of the target population to the IMCI campaign. Double entry and subsequent cleaning was used to ensure the accuracy of the data entry. Data were analysed using SPSS 10.0 software. The Chi-square test, MannWhitney non-parametric test for two independent samples, and Z-test for difference in proportions were used for the analysis.
The American University of Armenia's Committee on Human Research (IRB) approved the study. Table 1 summarizes the results by indicator, providing a comprehensive sense of the programme's impact that is not necessarily appreciated by an indicator-by-indicator presentation of results. Of the 10 indicators ARC/ARCS requested, four (birth spacing, underweight for age, complementary feeding and full immunization coverage) were identified as insensitive or of limited sensitivity to change within the 7-month evaluation period. These items, described as long-term indicators in this article, are reported for their value in characterizing the prevailing situation and not as a reflection of the impact of the project. For the remaining six indicators, which were considered as sensitive to change within the evaluation period, pre-post comparisons and external benchmarks to related studies such as the Armenia Demographic and Health Survey 2000 (DHS) (National Statistical Service of Armenia et al. 2001) are used to place the findings in context. In addition, two alternate formulations of the full immunization coverage indicator, which were sensitive to change during the evaluation period, were assessed. These data are reported with the other short-term indicators.
Results

Indicators
Overall, four of the six short-term (sensitive) indicators and one of the two alternate immunization coverage indicators showed statistically and practically significant positive improvements during the 7 months the programme operated.
Long-term indicators
As expected, none of the long-term indicators changed significantly during the 7-month evaluation period. In families where there was more than one child under age 7, 48.9% of recent live births were spaced at the recommended 24-month interval. This rate is significantly lower than the 60% rate found in the recent DHS, but similar to the baseline indicator of 42.4%. At follow-up, 2% of the 300 children (five males and one female) were underweight according to WHO/NCHS standards (Kuczmarski et al. 2002) . This finding coincides with baseline data (2% underweight) and differs slightly from the DHS estimate of 3% for Armenia. The small number of underweight children did not permit additional analyses. At follow-up, 53.8% of infants aged 6-9 months received breastmilk and complementary (e.g. mashed, pureed, solid or semi-solid) foods, similar to the baseline rate of 54.5%, with older mothers more likely to engage in complementary feeding.
According to the vaccination programme adopted in Armenia in 2000, the measles vaccine, which is one of the five diseases included in the WHO/NCHS indicator, is to be administered at 12 months (Ministry of Health of Armenia 2003). Therefore, no children could be fully vaccinated according to the NCHS/WHO standard at either baseline or follow-up.
Short-term indicators
The short-term indicators reflected behaviours that could be immediately changed and reflected in data collected within the 7-month evaluation period. These indicators, supplemented with other contextual data, are discussed using a life-course sequence.
On average, women had their first antenatal care visit during the third month of pregnancy (median ¼ 3, SD ¼ 2.1) and had, on average, 2.5 antenatal visits during the pregnancy (median ¼ 2, SD ¼ 2.7), less than the minimum of four antenatal visits recommended by WHO (World Health Organization 1996) . At follow-up, 9% reported a delivery at home, a significant decrease from the baseline of 16% found 7 months prior. The high rate of 41% home deliveries in Gegharkunik marz reported by the DHS was not confirmed at either baseline or follow-up. No change was observed in births attended by a skilled health provider. At follow-up, most (94.6%) mothers had skilled assistance at delivery. This value is comparable with DHS findings (97%). At follow-up, however, the proportion of women attended by a doctor (versus a nurse or a midwife) had increased significantly (78.3% vs. 63.7%).
Ninety-eight per cent of follow-up respondents had ever breastfed their babies. Of them, 66.9% breastfed immediately or within the first hour after delivery (vs. 70.4% at baseline), 28.3% breastfed within the first day (vs. 23.2% at baseline), and 4.8% breastfed after the first day (vs. 6.4% at baseline). Explanations provided for the low initiation of breastfeeding included 'this is the normal time to start breastfeeding' (43.8%), 'mother is sick' (13.5%), 'baby is sick' (10.1%), 'low infant birth weight' (5.6%), 'Caesarean section' (5.6%), and 'health personnel brought the baby late' (5.6%).
Of those women who had ever breastfed their babies, the mean duration of breastfeeding (any type) was 6 months. At follow-up, 69% of ever-breastfeeding women were currently breastfeeding, a statistically significant 10% increase from baseline. This difference persisted when adjusting for the (youngest) child's age. More dramatically, 48.1% of mothers of children less than 6 months old were exclusively breastfeeding their babies at follow-up, a statistically significant nearly 3-fold increase over baseline (16.7%). Male children and older mothers ( ! 25 years old) were associated with higher rates of reported exclusive breastfeeding up to 6 months.
To estimate vaccination coverage in Martuni, two modified indicators were calculated: (1) partial WHO/NCHS vaccination coverage, which excluded measles from the WHO/NCHS standard [diphtheria, pertussis and tetanus (DPT3), poliomyelitis OPV3], and (2) up-to-date by the first birthday according to Armenia's vaccination plan (HBV3; BCG, OPV3; DPT3). These indicators were believed to be sensitive to change within the evaluation period. The data showed that 28.6% of 28 children aged 12-23 months and for whom vaccination cards were available were completely vaccinated before their first birthday according to Armenia's vaccination schedule, and 64.3% according to the partial WHO/NCHS standard. This rate is substantially lower than the 75.7% reported in the DHS survey (National Statistical Service of Armenia et al. 2001) . At follow-up, 79% of the children aged 12-23 months had received measles vaccine (mother's report). This value is comparable to the baseline and the DHS results. Although the overall picture of vaccination coverage improved between surveys, the data documents inadequate vaccination coverage in Martuni.
To rule out the concern that vaccination cards were a poor measure of actual coverage, a validation component was added to the follow-up assessment. Medical and immunization records maintained at village health posts were reviewed for 46 children from four selected villages. Data obtained from the medical records were comparable with, though still lower than, the DHS report. This finding demonstrated the inadequacy of using vaccination cards to assess coverage and negated drawing any conclusions from data derived from the vaccination card.
Mothers' knowledge of childhood illness signs significantly increased at follow-up. Most frequently mentioned signs were high fever (76.3%), poor appetite (43.3%) and diarrhoea (31.3%). The programme resulted in a significant increase from 35 to 65.3% of mothers knowing at least two such signs. Mothers also showed significantly improved awareness of common vaccine-preventable diseases and of common postvaccination side effects at follow-up. A significant positive change in AIDS awareness (ever heard about AIDS) was observed, increasing from 85 to 94.3%. Consequently, 47.5% identified at least two ways of preventing HIV infection at follow-up, significantly higher than the 19% rate at baseline.
Inexplicably, handwashing practices deteriorated between baseline and follow-up. Most respondents reported washing their hands with soap before feeding the children (77.9% baseline, 77.0 follow-up), after defecation (91% baseline, 75.3% follow-up), before food preparation (75.7% baseline, 66.0% follow-up), and after attending to a child who has defecated (78% baseline, 52.3% follow-up). These declines resulted in a statistically significant overall drop in correct handwashing practices from 61% at baseline to 38% at follow-up.
Campaign exposure
At follow-up, many respondents reported exposure to health messages within the past month, with televised messages and/ or direct contact with ARCS community health volunteers (47.3% and 44.9%, respectively) most often cited ( Table 2) . The respondents identified a number of different messages/themes in these recent exposures. The majority of women (82%) reported having received one or more of the campaign-related booklets and most of them (84.5%) had read the materials.
Those exposed to both printed booklets and to other media/ people were more likely to have initiated breastfeeding earlier (75.2% breastfeeding immediately vs. 56.3%) and 1.5 times more likely at follow-up (58.1% vs. 37.5%) to have exclusively breastfed (Table 3) . Exposure to brochures (alone or in combination) was significantly associated with increased knowledge of child illness signs at follow-up (70.3% vs. 59.5%). Those exposed to mass media were more likely to be aware of HIV transmission routes (52.1% vs. 38.8%) and those exposed to any type of health message were more aware of AIDS (97% vs. 88%).
Ultimately, the programme seeks to improve general health status of children. While seasonal and other factors likely contributed, the immediate programme effects (e.g. knowledge changes) were correlated at an ecological level with significant declines in reported illness symptoms among children during the 2 weeks prior to the surveys (Figure 1 ). The frequency of diarrhoea (5.7%) was much lower than at baseline (29.4%) and than the findings of the Food Security and Nutritional Status Survey conducted in Armenia in 2000 (31%) (United Nations World Food Programme et al. 2000) . The rates of fever and cough declined significantly and the proportion of children with no symptoms in the past 2 weeks increased significantly. These improvements come despite the reported decline in maternal handwashing practices, which should have contributed to an increase in these problems.
Discussion
This community IMCI public education campaign was intended to complement recent clinical IMCI training of providers by increasing public knowledge of correct child danger signs, increasing appropriate preventive and health promotion behaviours, and increasing appropriate access to primary care services. The evaluation reported here utilized 10 indicators to describe the current situation in Martuni and to assess changes in reported knowledge, attitudes and practices in relationship to exposure to the campaign. As evident from the data presented here, the campaign reached most of the population, including 67% who reported exposure within the past month alone. Given the time frame of the evaluation, several indicators were not yet expected to have been sensitive to the intervention. Encouragingly, most of the sensitive indicators, such as breastfeeding and knowledge of illness signs and risks, showed statistically and practically significant positive changes. The evaluation provided evidence of the overall success of the IMCI programme in meeting its objectives. The most dramatic effect of the campaign was the 31.4% gain (16.7% to 48.1%) in exclusive breastfeeding of children less than 6 months old and the 10% gain in current breastfeeding to 69.4%. Coupled with the observed variation in these behaviours by campaign exposure, a strong case is made for attributing these changes to the community IMCI programme.
Handwashing practices were the only confusing finding, but these findings may be explained by seasonal factors. The follow-up occurred in December when access to water in surveyed areas was more limited than it was at baseline. The decline in diarrhoea during this period, however, is inconsistent with poorer hand hygiene and may reflect typical seasonal variation. The diarrhoea rate might have declined further had handwashing not declined during this period.
As an aside, this study demonstrated that vaccination cards held at the home are an unreliable and often absent data source for medical record and surveillance purposes. Researchers and others wanting such coverage data need to consider a different strategy for assessing childhood immunization.
The success of the pilot community-based IMCI programme in the Martuni region of Gegharkunik marz, Armenia, demonstrates the significant added value of community-based approaches to stimulate appropriate demand for health services and changes in IMCI-targeted behaviours. Despite this abbreviated intervention, the Chief Regional Pediatrician reported to the ARCS that in the 2 years following the project, there were no home deaths among children under age 5 attributed to their care-givers failing to recognize warning signs requiring medical attention. This compares favourably with 14 such deaths recorded in the year prior to the campaign. Anecdotal evidence provided to the ARCS also indicated that the local health authorities and community leaders were pleased with the project and actively supported its implementation. The lay educators reported excitement and pride in being involved in a project that bettered their communities, and the community members appreciated the attention drawn to child health, an issue of importance for the community (Karina Kentenyants, ARCS, personal communication).
However, community-IMCI programmes are best sustained when they are seen as an adjunct of the formal health care system and their value as such recognized by clinicians and community members alike. Such programmes must be implemented with or after ensuring that the primary care system is in step with the precepts of clinical-IMCI, engaged in community-based interventions that respond to documented needs, and prepared to meet the service demands and expectations generated by a successful community-IMCI programme. In addition, engaging clinicians from the community to serve as trainers serves two important functions. First, it demonstrates to the community the commitment of their clinicians to promoting their well-being while attaching a face to the system. Second, it provides the clinician a more personalized perspective of the challenges and opportunities facing the community that in turn better informs practice and selection of strategies and messages to counsel patients.
While the involvement of community health workers must not be used as an excuse for policy makers to avoid addressing health priorities that require more advanced skills to resolve (Haines et al. 2007) , the current evaluation strongly supports the expansion of the community-based IMCI programme across Armenia and justifies the need to assess and document its longer-term impact. The community-based IMCI programme materials and practical expertise developed in Armenia can be adapted readily for use in other post-Soviet republics. 
